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Detailed Action 

1 . This office action is in response to amendment A, mailed 1 1/17/2003, paper #7. 
Claims 1-39 are pending in the application. All rejections and objections not explicitly 
repeated below are withdrawn. 

Specification 

2. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Objections 

3. Claims 1 and 35-38 are objected to because of the following informalities: 
In claim 1, lines 3 (two places), 6, 8 and 11, "spares locations" should be 

changed to -spare locations -. 

In claim 35, lines 5 (two places), 8 and 11, "spares locations" should be changed 
to -spare locations --. 

In claim 36, lines 2 and 3, "spares locations" should be changed to -spare 
locations -. 

In claims 37 and 38, lines 2, "spares locations" should be changed to -spare 
locations — . 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-5 and 8-39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Morishita et al.,U.S. Patent 6,446,223 B1, and in view of Lin et al., U.S. patent 
6,405,323 B1. 

Regarding claims 1 and 35, Morishita teaches that an early failure detection 
method for a flash memory system that designates a quantity of storage locations as 
spare locations (Fig. 12, spare blocks), the spare locations being assigned for use as 
alternate storage locations in the event that defects occur (col. 3, lines 18-27), the early 
failure detection system comprising: 

evaluating the quantity of spare locations available (Fig. 15, the remaining spare 
block count number of blocks including those in disagreement) for assignment as 
alternate storage locations to determine if a threshold value (Fig. 12 or 15, remaining 
block count threshold value 2552) has been reached (Fig. 15, step S416); and 

in the event that the quantity of spare locations reaches the threshold limit, 
taking a preemptive action (Fig.15, step 418 to step 411) to avert impending failure of 
the flash memory system (col.1, lines 42-46). 
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Morishita does not teach tracking the total quantity of spare locations that 
available on multiple memory cards. 

However, Lin teaches that the microcontroller 112 tracks the total quantity of 
spare locations that available on multiple memory chips (flash memory can be individual 
flash-memory chip or card of flash-memory chip such as flash PC cards according to 
Bruce, patent no. 6000006, col.6, lines 38-41) (col.2, lines 52-55). As taught by Lin, the 
total quantity of spare locations on multiple memory chip is monitored allows the system 
know the total number of spare locations on all flash memory devices, therefore, 
prohibiting access to the defective sectors (col.1, lines 6-10), in addition, the teachings 
of monitoring the total quantity of spare location on all flash memory devices can reduce 
the times of erasing operations as compare to only monitoring a single flash memory 
device. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the teachings of Lin in the system of Morishita and 
monitoring the total quantity of spare location on all flash memory devices for the 
advantages stated above. One of ordinary skill in the art would have recognized this 
and concluded that they are from the same field of endeavor. This would have 
motivated one of ordinary skill in the art to implement the above combination for the 
advantages set forth above. 

Regarding claim 2, Morishita teaches that a method of determining the usability 
of a solid-state storage device, wherein the solid-state storage device comprises spare 



Application/Control Number: 10/032,149 Page 5 

Art Unit: 2188 

storage locations for use in the event a defect occurs in other storage locations (col.3, 
lines 18-27), the method comprising predicting the usability of the solid-state storage 
device based on the quantity of unused spare storage locations (Fig. 15, step S416, the 
remaining spare block count number of blocks including those in disagreement can 
predict the usability of the storage device). 

Morishita does not teach tracking the total quantity of spare locations that 
available on memory cards. 

However, Lin teaches that the microcontroller 1 12 tracks the total quantity of 
spare locations that available on multiple memory chips (flash memory can be individual 
flash-memory chip or card of flash-memory chip such as flash PC cards according to 
Bruce, patent no. 6000006, col.6, lines 38-41) (col.2, lines 52-55). As taught by Lin, the 
total quantity of spare locations on multiple memory chip is monitored allows the system 
know the total number of spare locations on all flash memory devices, therefore, 
prohibiting access to the defective sectors (col.1 , lines 6-10), in addition, the teachings 
of monitoring the total quantity of spare location on all flash memory devices can reduce 
the times of erasing operations as compare to only monitoring a single flash memory 
device. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the teachings of Lin in the system of Morishita and 
monitoring the total quantity of spare location on all flash memory devices for the 
advantages stated above. One of ordinary skill in the art would have recognized this 
and concluded that they are from the same field of endeavor. This would have 
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motivated one of ordinary skill in the art to implement the above combination for the 
advantages set forth above. 

Regarding claim 9, Morishita teaches that a method of monitoring the life 
expectancy of a flash memory device, wherein the solid-state storage device comprises 
spare storage locations for use in the event a defect occurs in other storage locations 
(col. 3, lines 18-27), the method comprising: 

comparing the number of available spare locations (Fig. 15, the remaining spare 
block count number of blocks including those in disagreement) with a predetermined 
threshold (Fig. 12 or 15, remaining block count threshold value 2552) (Fig. 15, step 
S416); and 

performing an action (Fig.1 5, step 418 to step 41 1 ) when the quantity of unused 
spare storage locations falls below the predetermined threshold, so as to avoid the 
consequences of a potential failure of the flash memory (col.1 , lines 42-46). 

Morishita does not teach the total quantity of spare locations that available in an 
array of flash memory cards. 

However, Lin teaches that the microcontroller 1 12 tracks the total quantity of 
spare locations that available on multiple memory chips (flash memory can be individual 
flash-memory chip or card of flash-memory chip such as flash PC cards according to 
Bruce, patent no. 6000006, col.6, lines 38-41) (col.2, lines 52-55). As taught by Lin, the 
total quantity of spare locations on multiple memory chip is monitored allows the system 
know the total number of spare locations on all flash memory devices, therefore, 
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prohibiting access to the defective sectors (col.1 t lines 6-10), in addition, the teachings 
of monitoring the total quantity of spare location on all flash memory devices can reduce 
the times of erasing operations as compare to only monitoring a single flash memory 
device. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the teachings of Lin in the system of Morishita and 
monitoring the total quantity of spare location on all flash memory devices for the 
advantages stated above. One of ordinary skill in the art would have recognized this 
and concluded that they are from the same field of endeavor. This would have 
motivated one of ordinary skill in the art to implement the above combination for the 
advantages set forth above. 

Regarding claim 16, Morishita teaches that a solid-state storage device 
comprising: 

a plurality of storage locations (Fig. 12); a plurality of spare storage locations 
(Fig. 12, spare blocks) wherein the spare storage locations are used when defects occur 
in the storage locations (col.3, lines 18-27); and processor circuitry configured to predict 
the usability of the solid-state storage device based on the quantity of unused spare 
storage locations (Fig. 15, step S416, the remaining spare block count number of blocks 
including those in disagreement can predict the usability of the storage device). 

Morishita does not teach tracking the total quantity of spare locations that 
available on multiple memory cards. 
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However, Lin teaches that the microcontroller 112 tracks the total quantity of 
spare locations that available on multiple memory chips (flash memory can be individual 
flash-memory chip or card of flash-memory chip such as flash PC cards according to 
Bruce, patent no. 6000006, col.6, lines 38-41) (col.2, lines 52-55). As taught by Lin, the 
total quantity of spare locations on multiple memory chip is monitored allows the system 
know the total number of spare locations on all flash memory devices, therefore, 
prohibiting access to the defective sectors (col.1 , lines 6-10), in addition, the teachings 
of monitoring the total quantity of spare location on all flash memory devices can reduce 
the times of erasing operations as compare to only monitoring a single flash memory 
device. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the teachings of Lin in the system of Morishita and 
monitoring the total quantity of spare location on all flash memory devices for the 
advantages stated above. One of ordinary skill in the art would have recognized this 
and concluded that they are from the same field of endeavor. This would have 
motivated one of ordinary skill in the art to implement the above combination for the 
advantages set forth above. 

Regarding claim 22, Morishita teaches that a flash memory device comprising: 

a plurality of storage locations (Fig. 12, blocks); 

a plurality of spare storage locations (Fig. 12, spare blocks); 
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a predetermined threshold value (Fig. 13, remaining spare block count threshold 
value 2552); and 

processor circuitry configured to compare the number of available spare 
storage locations (Fig. 15, step S416, remaining spare block count number of blocks) 
with the predetermined threshold and wherein the processor circuitry is further 
configured to perform an action (Fig.1 5, step 418 to step 41 1 ) when the quantity of 
unused spare storage locations falls below the predetermined threshold (Fig. 15, S416), 
so as to avoid the consequences of a potential failure of the flash memory (col.1 , lines 
42-46). 

Morishita does not teach tracking the total quantity of spare locations that 
available in the flash memory device. 

However, Lin teaches that the microcontroller 112 tracks the total quantity of 
spare locations that available on multiple memory chips (flash memory can be individual 
flash-memory chip or card of flash-memory chip such as flash PC cards according to 
Bruce, patent no. 6000006, col.6, lines 38-41) (col.2, lines 52-55). As taught by Lin, the 
total quantity of spare locations on multiple memory chip is monitored allows the system 
know the total number of spare locations on all flash memory devices, therefore, 
prohibiting access to the defective sectors (col.1, lines 6-10), in addition, the teachings 
of monitoring the total quantity of spare location on all flash memory devices can reduce 
the times of erasing operations as compare to only monitoring a single flash memory 
device. 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the teachings of Lin in the system of Morishita and 
monitoring the total quantity of spare location in the flash memory device for the 
advantages stated above. One of ordinary skill in the art would have recognized this 
and concluded that they are from the same field of endeavor. This would have 
motivated one of ordinary skill in the art to implement the above combination for the 
advantages set forth above. 

Regarding claim 28, Morishita teaches that a method of determining the usability 
of a solid-state storage device, the method comprising: 

assigning a quantity of storage locations within a solid-state storage 
device to serve as spare storage locations (Fig. 12, spare blocks) wherein such spare 
storage locations are used when defects occur in the storage locations (col.3, lines 18- 
27); 

monitoring the number of available spare storage locations (Fig.1 5, the remaining 
spare block count number of blocks including those in disagreement); and performing 
an action (Fig. 15, step 418 to step 41 1) when the quantity of unused spare storage 
locations falls below a desired amount (Fig. 15, step S416), so as to avoid the 
consequences of a potential failure of the solid-state storage device (col.1 , lines 42-46). 

Morishita does not teach tracking the total quantity of spare locations that 
available in multiple memory cards. 
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However, Lin teaches that the microcontroller 112 tracks the total quantity of 
spare locations that available on multiple memory chips (flash memory can be individual 
flash-memory chip or card of flash-memory chip such as flash PC cards according to 
Bruce, patent no. 6000006, col.6, lines 38-41) (col.2, lines 52-55). As taught by Lin, the 
total quantity of spare locations on multiple memory chip is monitored allows the system 
know the total number of spare locations on all flash memory devices, therefore, 
prohibiting access to the defective sectors (col.1 , lines 6-10), in addition, the teachings 
of monitoring the total quantity of spare location on all flash memory devices can reduce 
the times of erasing operations as compare to only monitoring a single flash memory 
device. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the teachings of Lin in the system of Morishita and 
monitoring the total quantity of spare location in all flash memory devices for the 
advantages stated above. One of ordinary skill in the art would have recognized this 
and concluded that they are from the same field of endeavor. This would have 
motivated one of ordinary skill in the art to implement the above combination for the 
advantages set forth above. 

Regarding claim 39, Morishita teaches that system for determining the usability 
of a solid-state storage device, wherein the solid-state storage device comprises spare 
storage locations for use in the event a defect occurs in other storage locations (col.3, 
lines 18-27), the system comprising: 



Application/Control Number: 10/032,149 Page 12 

Art Unit: 2188 

means for monitoring the number of available spare storage locations (Fig. 15, 
the remaining spare block count number of blocks including those in disagreement); and 

means for performing an action (Fig.1 5, step 418 to step 41 1 ) when the quantity 
of unused spare storage locations falls below a desired amount (Fig. 15, step S416), so 
as to avoid the consequences of a potential failure of the solid-state storage device 
(col. 1, lines 42-46). 

Morishita does not teach tracking the total quantity of spare locations that 
available in multiple memory cards. 

However, Lin teaches that the microcontroller 112 tracks the total quantity of 
spare locations that available on multiple memory chips (flash memory can be individual 
flash-memory chip or card of flash-memory chip such as flash PC cards according to 
Bruce, patent no. 6000006, col.6, lines 38-41) (col.2, lines 52-55). As taught by Lin, the 
total quantity of spare locations on multiple memory chip is monitored allows the system 
know the total number of spare locations on all flash memory devices, therefore, 
prohibiting access to the defective sectors (col.1 , lines 6-10), in addition, the teachings 
of monitoring the total quantity of spare location on all flash memory devices can reduce 
the times of erasing operations as compare to only monitoring a single flash memory 
device. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the teachings of Lin in the system of Morishita and 
monitoring the total quantity of spare location in all flash memory devices for the 
advantages stated above. One of ordinary skill in the art would have recognized this 
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and concluded that they are from the same field of endeavor. This would have 
motivated one of ordinary skill in the art to implement the above combination for the 
advantages set forth above. 

Regarding claim 3, Morishita teaches that further comprising assigning a quantity 
of storage locations within a solid-state storage device to serve as spare storage 
locations in the event defects occur in the storage locations (Fig. 12, spare blocks are 
set in advance). 

Regarding claim 4, Morishita teaches that wherein the act of predicting the 
usability of the solid-state storage device comprises determining whether the quantity of 
unused spare storage locations is less than a predetermined threshold amount (Fig. 15, 
step S416). 

Regarding claim 5, Morishita teaches that wherein the act of predicting 
comprises comparing the amount of unused spare storage locations to an original 
amount of spare storage locations (Fig.12, lines 30-35, spare block 3313 contains a 
remaining spare block bit map 33131 indicate status of the remaining spare blocks). 

Regarding claim 8, Morishita teaches that the act of predicting calculates a 
currently available amount of spare storage locations as a percentage of an initially 
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available amount of spare storage locations (Fig. 12, lines 30-35, spare block 3313 
contains a remaining spare block bit map 33131 indicate status of the remaining spare 
blocks). 

Regarding claim 10, Morishita teaches that further comprising assigning a 
quantity of storage locations within a flash memory device to serve as spare storage 
locations wherein the spare storage locations are used when defects occur in the flash 
memory device (Fig. 12, spare blocks are set in advance within a medium 331 and the 
storage 3 is a flash memory as taught in col.1 , lines 42-46). 

Regarding claim 1 1 , Morishita teaches that the predetermined threshold is stored 
in a controller in the flash memory device (the remaining spare block count threshold 
value 2552 is stored in 255 of cache memory 25b of the storage controller 2b as shown 
in Fig.11). 

Regarding claim 12, Morishita teaches that the predetermined threshold is stored 
in a memory array (cache memory 25b as shown in Fig.1 1) associated with the flash 
memory device (Fig.1 1 , storage 3). 

Regarding claim 13, Morishita teaches that the predetermined threshold is stored 
in a host system (Fig.1 1 , host system includes a host computer, a storage controller and 
a storage) that stores data in the flash memory device. 
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Regarding claim 14, Morishita teaches that the predetermined threshold is 
calculated as a percentage of an initial number of spare storage locations available 
within the flash memory device (col. 5, lines 45-50). 

Regarding claim 15, Morishita teaches that the predetermined threshold is 
calculated as a percentage of an average number of spare storage locations typically 
available within a flash memory device similar in memory capacity to the flash memory 
device (col. 5, lines 45-50). 

Regarding claim 17, Morishita teaches that the processor circuitry is further 
configured to send a notification regarding the usability of the solid-state storage device 
(it is taught as the remaining spare block count threshold value 2552 determine when to 
start the spare medium copy process). 

Regarding claim 18, Morishita teaches that the processor circuitry is further 
configured to display the quantity of unused spare storage locations (Fig. 15, step S416, 
remaining spare block count number of blocks). 

Regarding claim 19, Morishita teaches that the processor circuitry is further 
configured to copy data from some storage locations to other storage locations (Fig. 15, 
it is taught as copy process). 
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Regarding claim 20, Morishita teaches that the processor circuitry is further 
configured to automatically enable the addition of supplemental storage locations for 
use by the solid-state storage device (col. 2, lines 57-63). 

Regarding claim 21 , Morishita teaches that the processor circuitry is further 
configured to enable a manual addition of supplemental storage locations for use by the 
solid-state storage device (col.1 , lines 49-51 ). 

Regarding claim 23, Morishita teaches that the flash memory device is a flash 
memory card (col.1, lines 42-47). 

Regarding claim 24, Morishita teaches that the flash memory device is a flash 
memory chip (col.1, lines 42-47). 

Regarding claim 25, Morishita teaches that the flash memory device is an array 
of flash memory cards (Fig. 11 and 12). 

Regarding claim 26, Morishita teaches that storage locations can be dynamically 
allocated as spare storage locations (col.2, lines 57-63). 
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Regarding claim 27, Morishita teaches that the action performed by the 
processor circuitry allows for the use of other unused spare storage locations accessible 
by the flash memory device to serve as supplemental spare storage locations (col. 2, 
lines 57-63). 

Regarding claim 29, Morishita teaches that monitoring the number of available 
spare storage locations (remaining spare block bit map 33131) takes place within the 
memory device (medium 331 of storage 3). 

Regarding claim 30, Morishita teaches that monitoring the number of available 
spare storage locations takes place within a host system (Fig.1 1 , host system includes 
a host computer, a storage controller and a storage) that uses the memory device to 
store data. 

Regarding claim 31, Morishita teaches that monitoring the number of available 
spare storage locations takes place within the controller of the memory device (storage 
controller 2b). 

Regarding claim 32, Morishita teaches that monitoring the number of available 
spare storage locations takes place within a peripheral controller (Fig.1 1 , transporter 

32). 



Application/Control Number: 10/032,149 Page 18 

Art Unit: 2188 

Regarding claim 33, Morishita teaches that monitoring the number of available 
spare storage locations takes place within a bus controller (Fig.1 1 , bus 27). 

Regarding claim 34, Morishita teaches that monitoring the number of available 
spare storage locations takes place within any processor configured to monitor the 
memory device (Fig.1 1 , 26b). 

Regarding claim 36, Morishita teaches that evaluating the quantity of spares 
locations available for assignment is carried out by referring to a counter that is 
incremented each time a new spares location is used (Fig.4, step S406 and col. 5, lines 
40-46). 

Regarding claim 37, Morishita teaches that evaluating the quantity of spares 
locations available for assignment is carried out by counting all available spares 
locations at predetermined time intervals (col.7, lines 37-43 and lines 56-64). 

Regarding claim 38, Morishita teaches that evaluating the quantity of spares 
Locations available for assignment is carried out upon request by a host system (it is 
taught as the spare block copy process 265 is carried out upon request by a host 
system for writing operation). 
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6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morishita 
et al.,U.S. Patent 6,446,223 B1 , and Lin et al„ U.S. patent 6,405,323 B1 ., further in view 
of Arakawa., U.S. Patent 5751947. 

Regarding claim 6, while Morishita and Lin teaches the act of predicting the 
usability of the solid-state storage device, Morishita and Lin do not teach monitoring the 
frequency of defects occurring. However, Arakawa teaches monitoring the frequency of 
defects occurring (col. 5, lines 10-11). As taught by Arakawa, monitoring the frequency 
of defects occurring allows a warning message or an warning signal output to the host 
system, therefore, the data or command within the computer system can be efficiently 
performed (col.3, lines 60-62 and col. 12, lines 24-25) and reliability related to data 
maintenance can be improved (col.3, lines 50-52 and col.11, lines 64-65). Accordingly, 
it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the teachings of Arakawa in the system of Morishita and 
Lin and monitor the frequency of defects occurring for the advantage stated by Arakawa 
(i.e. efficient data performed and data reliability). 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Morishita 
et al. f U.S. Patent 6,446,223 B1 , and Lin et al., U.S. patent 6,405,323 B1 ., further in 
view of Secrest, U.S. Patent 5541846. 

Regarding claim 7, while Morishita and Lin teaches the act of predicting the 
usability of the solid-state storage device, Morishita and Lin do not teach monitoring the 
rate of change in the frequency of defects occurring. However, Secrest teaches 
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monitoring the rate of change in the frequency of defects occurring (col.4, lines 46-48). 
As taught by Secrest, monitoring the frequency of defects occurring allows the system 
maintaining detailed defect records and enables the source of defects to be traced 
accurately (col.2, lines 30-32). Accordingly, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to utilize the teachings of 
Arakawa in the system of Morishita and Lin and monitor the rate of change in the 
frequency of defects occurring for the advantage stated by Secrest. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-39 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

10. When responding to the office action, Applicant is advised to clearly point out the 
patentable novelty which he or she thinks the claims present in view of the state of the 
art disclosed by the references cited or the objections made. He or she must also show 
how the amendments avoid such references or objections. See 37 C.F.R. 1.111 (c). 

1 1 . When responding to the office action, Applicants are advised to provide the 
examiner with the line numbers and page numbers in the application and/or references 
cited to assist examiner to locate the appropriate paragraphs. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jasmine Song whose telephone number is 703-305- 
7701 . The examiner can normally be reached on 8:00-5:30 (first Friday off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on 703-306-2903. The fax phone 
numbers for the organization where this application or proceeding is assigned are 703- 
872-9306. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

Jasmine Song 1 A / Mano Padmanabhan 




Patent Examiner Supervisory Patent Examiner 

February 6, 2004 Technology Center 21 00 



